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(57)Abstract 

PROBLEM TO BE SOLVED: To make a large-scale manufacturing equipment 
unnecessary and resolve problems to be caused by a lead frame. 
SOLUTION: A plastic molded object 1 has a surface inclined inward to a mounting 
surface, on the side surface. In the plastic molded object 1, a conductor pattern layer 2 
is so formed that one end is adjacent to a chip mounting region 10a and the other end 
reaches the mounting surface of a printed wiring board or the like. A semiconductor 
chip 3 is mounted on the chip mounting region 10a. The semiconductor chip 3 is 
connected with the conductor pattern 2 by wire bonding using gold wires 4. Sealing 
material 6 is injected so as to cover the connection part and the semiconductor chip 3. 
Thereby a semiconductor package without using metal leads can be obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The plastics Plastic solid which meets mounting substrates which have the chip loading field in which a semiconductor chip is 
carried, such as the 1st field and a printed circuit board, and has a side face between said 1st field, the 2nd field located in the 
opposite side and said 1st field, and said 2nd field, The conductor pattern layer extended to the position of said 2nd field through said 
side face from the location contiguous to said chip loading field of said 1st field. The semiconductor package characterized by having a 
wrap sealing agent for the connection of the semiconductor chip which was carried in said chip loading field of said 1 st field, and was 
Connected to said conductor pattern layer by the bonding wire, said semiconductor chip, and said bonding wire. 

[Claim 2] Said plastics Plastic solid is a semiconductor package according to claim 1 characterized by processing said chip loading field 
of said 1st field on the crevice. 

[Claim 3] Said plastics Plastic solid is a semiconductor package according to claim 1 characterized by having the concave heights 
formed in said 2nd field, and having a conductor layer in the lobe. 

[Claim 4] Said sealing agent is a semiconductor package according to claim 2 characterized by being constituted by hardening of the 
liquefied sealing agent with which said crevice is filled up. 

[Claim 5] Manufacture a plate-like plastics Plastic solid by fabrication, and the front face of said plastics Plastic solid is roughened. 
Make a plating catalyst adhere to the roughening side of said plastics Plastic solid, and a resist is prepared in the adhesion side of said 
plating catalyst. Give exposure and development of a predetermined pattern to said resist, and an unnecessary part is removed. A 
conductor pattern layer is formed in the part in which said resist is not prepared with nonelectrolytic plating etc. The manufacture 
approach of the semiconductor package characterized by removing the resist which remained to said plastics Plastic solid, carrying a 
semiconductor chip in said plastics Plastic solid, connecting said semiconductor chip to said conductor pattern layer, and carrying out 
the resin seal of the predetermined part. 

[Claim 6] Manufacture a plate-like plastics Plastic solid by fabrication, and the front face of said plastics Plastic solid is roughened. 
Make a plating catalyst adhere to the roughening side of said plastics Plastic solid, and a metal layer is formed in it with nonelectrolytic 
plating etc. all over said plastics Plastic solid. Give etching resist to said metal layer and a conductor pattern layer is formed. The 
manufacture approach of the semiconductor package characterized by removing said resist, carrying a semiconductor chip in said 
plastics Plastic solid, connecting said semiconductor chip to said conductor pattern layer, and carrying out the resin seal of the 
predetermined part. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor package and its manufacture approach. 
[0002] 

[Description of the Prior Art] As the mounting approach of a semi-conductor, from before, various kinds of packages using a metal lead 
are mainly used, and it has spread widely. Moreover, the LCC (lead loess chip carrier) package of the structure not using a metal lead is 
also used. Ceramic - textile glass yarn is used for that package ingredient and this LCC package is the structure in which printed 
wiring was formed, instead of being a metal lead. Furthermore, there is plastics mounting using bump connection as the mounting 
approach not using a metal lead etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the manufacture approach of the conventional semiconductor 
package, when using a metal lead, a large-scale manufacturing facility is needed for manufacture of a metal lead. For example, in 
manufacture of lead frame material, a facility of the dissolution and casting of a raw material, hot working, hot rolling, cold roiling, 
annealing, etc. is needed, and in piercing and processing a leadframe into a predetermined configuration, the expensive punching metal 
mold made from cemented carbide is needed. Moreover, after closing with plastics by transfermold, cutting processing and bending of a 
lead part are required, and the mold for it is needed, furthermore — since a lead exists, and it being twisted or curving fundamentally, 
**** — etc. — deformation arises and quality may be affected. [ that a lead bends ] 

[0004] Moreover, LLC of ceramic - textile glass yarn has the fault that package cost benefits a ceramic high. On the other hand, 
plastics mounting has not spread so much compared with the mounting method using [ there are many technical technical problems 
and ] a metal lead. In addition, in order that a bump may hide in the bottom of a semiconductor chip, there is also a problem that a 
mounting situation is easily unobservable. 

[0005] Therefore, the purpose of this invention does not need a large-scale manufacturing facility, but is to offer the semiconductor 

package which solved many problems resulting from a leadframe. and its manufacture approach. 

[0006] 

[Means for Solving the Problem] The 1st field which has the chip loading field in which a semiconductor chip is carried as the 1st 
description in order that this invention may attain the above-mentioned purpose, The plastics Plastic solid which meets mounting 
substrates, such as a printed circuit board, and has a side face between said 1st field, the 2nd field located in the opposite side and 
said 1st field, and said 2nd field, The conductor pattern layer extended to the position of said 2nd field through said side face from the 
location contiguous to said chip loading field of said 1st field, It is carried in said chip loading field of said 1st field, and the 
semiconductor package characterized by having a wrap sealing agent for the connection of the semiconductor chip connected to said 
conductor pattern layer by the bonding wire, said semiconductor chip, and said bonding wire is offered. 

[0007] This invention manufactures a plate-like plastics Plastic solid by fabrication as the 2nd description. Roughen the front face of 
said plastics Plastic solid, and a plating catalyst is made to adhere to the roughening side of said plastics Plastic solid. A metal layer is 
formed with nonelectrolytic plating etc. all over said plastics Plastic solid. Give etching resist to said metal layer and a conductor 
pattern layer is formed. Said resist is removed, a semiconductor chip is carried in said plastics Plastic solid, said semiconductor chip is 
connected to said conductor pattern layer, and the manufacture approach of the semiconductor package characterized by carrying out 
the resin seal of the predetermined part is offered. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. Drawing 1 shows 
the manufacture approach of the semiconductor package concerning this invention. First, as shown in (a), the conductor pattern layer 2 
(electrical circuit) of a predetermined pattern is formed in the part except chip loading field 10a of plastics Plastic solid 1 which 
processed it by transfer molding etc. so that it might have the cross section of V typeface on a side face, and pattern unnecessary 
field 10b of a component side (rear face). Subsequently, as shown in (b), a semiconductor chip 3 uses adhesives for chip loading field 
10a, and is carried in it Then, as shown in (c), a gold streak 4 is connected for the electrode section of a semiconductor chip 3, and 
the predetermined part of the surrounding conductor pattern layer 2 of a semiconductor chip 3 by wirebonding. Subsequently, as shown 
in (d), on the conductor pattern layer 2 of near where the bonding wire 4 was connected, the hyperviscous liquefied sealing agent 5 is 
formed in the shape of a circular ring. Then, as shown in (e), it fills up with the liquefied sealing agent 6 of hypoviscosity so that the 
inside of the liquefied sealing agent 5 may be buried. Since the liquefied sealing agent 5 is hyperviscosity, it does not flow out and does 
not produce form collapse in the outer frame configuration of a closure part. Therefore, if filled up with the liquefied sealing agent 6 of 
hypoviscosity inside the liquefied sealing agent 5, the closure will be performed, making the configuration of a closure part into a 
desired form. 

[0009] In this way, the completed semiconductor package is mounted in a printed circuit board 7 etc. The mounting approach is 
performed by carrying out a soldered joint by the solder section 8 using the conductor pattern layer 2 currently extended on the side 
face of plastics Plastic solid 1. Thermoplastics and thermosetting resin can be used as an ingredient of plastics Plastic solid 1. As for 
thermoplastics, it is desirable to have thermal resistance, and, specifically, it has aromatic polyester, aromatic polyamide, crystalline 
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polystyrene, a polyphenylene sulfide (PPS), polyether imide (PEI), etc. Moreover, as thermosetting resin, there are an epoxy resin, 
polyester, phenol resin, melamine resin, diallyl phthalate resin, etc. There are injection molding besides transfer molding, compression 
molding, casting, etc. in processing of plastics Plastic solid 1. 

[0010] Thermosetting liquefied encapsulants, such as an epoxy system or a silicon system, and the thermoplastic liquefied encapsulant 
containing a solvent can be used for the liquefied sealing agents 5 and 6. Drawing 2 shows how to form a conductor pattern to a 
plastics Plastic solid. First, as shown in (a), plastics Plastic solid 1 is manufactured with resin shaping so that it may have the flat 
surface 1a and 1b which intersects a side face, i.e., V character-like inclined planes. Subsequently, as shown in (b), the conductor 
pattern layer 2 is formed in the front face of plastics Plastic solid 1 except for chip loading Field 10a, and also the conductor pattern 
layer 2 is formed so that it may be extended on the edge on the back from the circumference. The conductor pattern layer 2 of the 
rear face of plastics Plastic solid 1 is good even in the part linked to the conductor pattern on a printed circuit board 7, and it is not 
necessary to prepare it in the whole region. 

[001 1] Drawing 3 shows other approaches of forming a conductor pattern to a plastics Plastic solid. First, as shown in (a), plastics 
Plastic solid 1 is manufactured with resin shaping so that it may have the V character-like inclined planes 1a and 1b on a side face. 
Next, as shown in (b), a conductive layer 9 is formed all over the vertical side and side face of plastics Plastic solid 1. Subsequently, as 
shown in (c), the part concerned is removed so that chip loading field 10a may be formed in a front face of etching etc., and the part 
Concerned is removed so that pattern unnecessary field 10b may be formed in a rear face. By the above, plastics Plastic solid 1 of the 
configuration shown in (a) of drawing 1 is completed. 

[0012] Formation of the conductor pattern layer 2 in drawing 2 and drawing 3 may be the lamination of a metallic foil (copper foil), and 
«an also be formed using nonelectrolytic plating, nonelectrolytic plating, electrolysis plating, vacuum evaporationo. sputtering, etc. Or 
the approach of applying a conductive paste, the approach embedding the metal wire of the shape of a thin straight angle, the approach 
of forming using resist laser (for example, carbon dioxide gas laser), etc. may be used. 

[0013] Drawing 4 shows the plastics Plastic solid after forming a conductor pattern. Chip loading field 10a is secured in the center 
section of the front face of plastics Plastic soiid 1, and it is formed so that many conductor pattern layers 2 of a book may be 
prolonged in a radial from this neighborhood. This conductor pattern layer 2 was transmitted to the front face of the inclined planes 1a 
and 1b of the shape of V character prepared in the side face of plastics Plastic solid 1, and is prolonged to the rear face. 
[0014] Drawing 5 shows the gestalt of implementation of the 2nd of the manufacture approach of the semiconductor package 
concerning this invention. In the gestalt of this operation, the description is in the place where plastics Plastic solid 1 formed the 
crevice 11 in the part of the tooth space in which a semiconductor chip 3 is carried, i.e., chip loading field 10a, (based on fabrication). 
The crevice 1 1 has the depth of thickness extent of a semiconductor chip 3. To plastics Plastic solid 1 with which the crevice 1 1 was 
formed as shown in (a), as shown in (b), a semiconductor chip 3 is carried in a crevice 11. Subsequently, as shown in (c), HOIYA 
bonding of the conductor pattern layer 2 located in the edge of a crevice 1 1 and the polar zone on a semiconductor chip 3 is carried 
out by the gold streak 4. Then, as shown in (d) of drawing 1 , and (e), the closure of the upper part of a semiconductor chip 3 is carried 
out by resin. Furthermore, mounting to a printed circuit board 7 is performed like (f) of drawing 1 . 

[0015] Drawing 6 shows the formation process of the conductor pattern of the manufacture approach of the semiconductor package 
concerning this invention. First, as shown in (a), plastics Plastic solid 1 in which the V character-like inclined planes 1a and 1b were 
formed on the side face is manufactured by transfer molding etc. Next as shown in (b), the front face of plastics Plastic solid 1 is 
roughened, and as shown in (c), the plating catalyst 12 is applied to a roughening side. Subsequently, after applying a resist 13, as 
shown in (d), exposure and resist development are performed and resists other than the part which should prepare a conductor pattern 
are removed, and as shown in (e), it leaves resist 13a (equivalent to semiconductor chip loading field 10a), and resist 13b (equivalent to 
pattern unnecessary field 10b). Furthermore, like (f), non-electrolytic copper plating 14 is performed to parts other than resist 13a and 
13b, and the conductor pattern layer 2 is formed. Subsequently, like (g), after exfoliating Resists 13a and 13b, if protection plating is 
performed to the conductor pattern layer 2, plastics Plastic solid 1 with conductor pattern layer 2 shown in (a) of drawing 1 will be 
completed. 

[0016] When the formation approach of the non-electrolytic copper plating 14 was explained, it is immersed in the nonelectrolytic 
plating liquid of the following presentations, and was made for copper thickness to be set to 20 micrometers. 

A copper sulfate and 5 hydrate 10 g/l Ethylenediaminetetraacetic acid 30g/l. Polyethylene glycol (Mw600) 0.8 g/l 2 and 

2 , -JIBIRIJIRU 30 ml/l 37% formaldehyde 3 ml/l pH (it adjusts by the sodium hydroxide) 12.5 Solution 

temperature Nickel plating with a thickness of 5 micrometers and gilding with a thickness of 0.5 micrometers were prepared 

as protection plating on 70 degrees C and copper plating. 

[0017] Drawing 7 shows other formation processes of the conductor pattern of the manufacture approach of the semiconductor 
package concerning this invention. Since (a) - (c) of this production process is the same as (a) - (c) of drawing 6 , it omits explanation. 
Non-electrolytic copper plating 15 is performed to the whole surface by (d). Subsequently, a resist 13 is applied all over the non- 
electrolytic copper plating 15. next, it is shown in (e) — as — the conductor of the loading field of a semiconductor chip, and a rear 
face — exposure and resist development are performed only to a garbage, and as shown in (f), it leaves Resists 13a and 13b only to a 
conductor pattern part. Then, as shown in (g), the part which the non-electrolytic copper plating 15 has exposed is etched and 
removed, and Resists 13a and 13b are further exfoliated like (h). Finally, like (i), if protection plating is performed to the non-electrolytic 
copper plating 15 (2), plastics Plastic solid 1 with conductor pattern layer 2 will be completed. 

[0018] Drawing 8 shows the modification of the plastics Plastic solid concerning this invention. The concave heights 16 of the letter of 
a projection (or groove) are formed in the base (field which touches a printed circuit board) of plastics Plastic solid 1. By these 
concave heights 16, the opening produced between printed circuit boards can raise the heat dissipation effectiveness, or it can use for 
some circuit patterns. Drawing 9 is the example which used the concave heights 16 of drawing 8 for the circuit pattern. For (a), the 
example of concave heights 16a of a semicircle ball and (b) are [ the example of wave-like concave heights 16c and (d of the example 
of rectangular concave heights 16b and (c)) ] the examples of 16d of rectangular concave heights, and the conductor pattern 17 is 
formed in each apical surface. 

[0019] Drawing 10 shows other examples of a configuration of the side face of a plastics Plastic solid. In the gestalt of the above- 
mentioned implementation, although only the V character- 1 ike inclined planes 1a and 1b were shown, as shown in (a) of drawing 10 , and 
(b), you may be the configuration secured to extent in which the inclined plane 18 of the inside sense can form the solder section ((f) 
of drawing 1 ) to component sides, such as a printed circuit board, for example. Moreover, as shown in (c), parts other than solder 
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section 8 may have the curved-surface section 19. Or as shown in (d), the whole side face may be the configuration which has one 
inclined plane 20. 

[0020] Drawing 1 1 (a) shows other examples of a configuration of the semiconductor package concerning this invention. In the gestalt 
of each above-mentioned implementation, the side face is made into the perpendicular configuration to having had the inclined plane 
into the part which all meets the whole surface or the printed circuit board of a side face of a plastics Plastic solid. Therefore, the 
conductor pattern layer 2 is formed so that it may have the cross-section configuration of the typeface of "KO." In this case, the 
conductor pattern sections a1 1 and a12 of a side face turn into a connection with a printed circuit board etc. 

[0021] Drawing 1 1 (b) is deformation of drawing 1 1 (a), plastics Plastic solid 1 had crevice 1c which forms the solder section in both 

sides at the bottom, and the conductor pattern 2 is extended to the part. 

[0022] 

[Effect of the Invention] As mentioned above, since it was made the configuration filled up with the sealing agent according to the 
semiconductor package of this invention so that an end may adjoin a chip loading field, may prepare a conductor pattern layer in the 
side face of a plastics Plastic solid so that the other end may attain to component sides, such as a printed circuit board, and a 
semiconductor chip might be carried in a chip loading field, connection between this and said conductor pattern layer might be made by 
the bonding wire and said semiconductor chip and connection might be covered so that clearly, a semiconductor package can be 
Constituted, without using a metal lead. Therefore, since a facility of the dissolution and casting of a raw material, hot working, hot 
rolling, cold rolling, annealing, etc. and expensive punching metal mold become unnecessary and also cutting processing and bending of 
a lead part also become unnecessary, facility cost and product cost can be reduced, furthermore — since a lead does not exist and it 
being twisted or curving **** — etc. — it does not generate but the problem of deformation can attain improvement and stabilization 
of quality. [ that a lead bends ] Moreover, a mounting situation can be easily observed now. Moreover, since the plastics Plastic solid is 
used for the base material, it does not become high about package cost like LLC of ceramic - textile glass yarn. 
[0023] According to the manufacture approach of the semiconductor package of this invention, the plate-like plastics Plastic solid 
which has a side face is resinated. Roughen the front face of this plastics Plastic solid, and a plating catalyst is made to adhere to this 
roughening side. Prepare a resist in this adhesion side, give exposure and development of a predetermined pattern to this resist, and an 
unnecessary part is removed, an approach including the process which removes the resist which formed the conductor pattern layer in 
the part in which said resist is not prepared with nonelectrolytic plating etc., and remained to said plastics Plastic solid — or After 
making a plating catalyst adhere as mentioned above, a metal layer is formed with nonelectrolytic plating etc. all over said plastics 
Plastic solid. Since it was made the approach including the process which gives etching resist to said metal layer, forms a conductor 
pattern layer, and removes said resist Since a facility of the dissolution and casting of a raw material, hot working, hot rolling, cold 
rolling, annealing, etc. and expensive punching metal mold become unnecessary and also cutting processing and bending of a lead part 
also become unnecessary, facility cost and product cost can be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is process drawing showing the gestalt of implementation of the 1st of the manufacture approach of the semiconductor 
package of this invention. 

[Drawing 2] It is process drawing showing how to form a conductor pattern in a plastics Plastic solid. 

[Drawing 3] It is process drawing showing other examples of the approach of forming a conductor pattern in a plastics Plastic solid. 
[ Drawing 4] It is the top view showing the plastics Plastic solid after forming a conductor pattern. 

[Drawing 5] It is process drawing showing the gestalt of implementation of the 2nd of the manufacture approach of the semiconductor 
package of this invention. 

[Drawing 6] It is process drawing showing the formation process of the conductor pattern concerning this invention. 
[Drawing 7] It is process drawing showing other formation processes of the conductor pattern concerning this invention. 
[Drawing 8] It is the front view showing the modification of the plastics Plastic solid concerning this invention. 
[Drawing 9] It is the sectional view showing the detail of the concave heights of drawing 8 . 

[Drawing 10] It is the sectional view showing other examples of a side-face configuration of the plastics Plastic solid concerning this 
invention. 

[Drawing 1 1] It is the sectional view showing other examples of a configuration of the semiconductor package concerning this invention. 

[Description of Notations] 

1 Plastics Plastic Solid 

1a, 1b V character- 1 ike inclined plane 

2 17 Conductor pattern layer 

3 Semiconductor Chip 

4 Gold Streak 

5 Hyperviscous Liquefied Sealing Agent 

6 Liquefied Sealing Agent of Hypoviscosity 

7 Printed Circuit Board 

8 Solder Section 

9 Conductive Layer 
10a Chip loading field 

10b Pattern unnecessary field 

1 1 Crevice 

12 Plating Catalyst 

13 Resist 

14 15 Radio solution copper plating 
16, 16a, 16b, 16c, 16d Concave heights 
18 20 Inclined plane 
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*^^c/j:^„ *^c. h-9>X^r*-JUKtcJ:0 7'^ 
X9- v >?X<m±Ltc'&. >) - Ka^OttJIKftlXR^ftW 

'J- K*s#£T&©-C. fS^WC. >;- K*sffl36Jr> 

[0004 ] 5 9 *"7X3ft©LLC«, 

5 9 ^©/c©tC^9dr-yn^ |-A5ig< &3it,>5 

fflfil 

[000 5] *Jiira©B«tt. ^c««ttH 

40 jgSM^r^Si-a-r. 'J- K7 U-Atcja|i|TSIf^Si 

[000 6] 

[5$SI4fl?^T2)/cfe©^IS] ±K©1W* 
^T*/c«). ^ 1 ©«l«i L-C. *^f*^ 9 

sns?? ^ffiNMiw-r s» i am, ■? y > h se 

S?©H^tt«(-C *t® U . fiu IBffi 1 ©BB i SS* ffi'JtC ffi^T 
*J»2©iH. RzmtBMl ©ilifiulE®2©ffi©fy]tCiRiJ 

ffi*wr €.79x^9 i'^f* 4 . fiiriem i ©ffi©fris 

50 y ^JiJtt«l<Hc|!»«-r SiiB*> 6fiuieM=£rlSX'fi51E 



(3) 

3 

IS2©ffi©B^©&E£rffitf4^{*^*-:>Ji<t. m 

7" i . aina^sH* ?• v Jj&umztf > ^ ' -» > f ? -f +• 

©S^SP^S 5 Slhtt i * 4 C i =Sr*#«St <b t 4*^ 
[0 00 7] #&Wiffl 2 ©![$»<!: Lt. 3M5l#©?'7 

^©^BKiSR^fe-o^^tcJrD^S^^fSU. Byte 
JfJj& 1/ . sutB U y X h L, . miZV'v X ^ 9 2 $M 

^Stt-T 4*2g{*-'>' f » -^©tSil^ffi^S^"*" 4„ 
[0 00 8] 

[^©Jlife©^] fcTF. *ffe^©*l6©3^SI(c.-^l,^ 

•Ir-^©^®*^^. (a) tCSVr.fc^C. 2( 

X'lJQJLZt&Vtc-??*?-? timw 1 ©* f ^fStttK** 
1 0 aSCf^il (S®> ©'< * 1 0 b* 
RfcOfcSIWc^©^* - ycD~m*->*Z - >M 2 

HifS) **H:w6*i4. oi>-c. (b) tc^-r<t^cc. ^ 
8&g<*n4. c ©tt. < c ) tcT^-t «t o tc ^i** 9 

73©m®SB#t. ^»^^V3©JSlj2©^-'- ? 5 r - 
>H 2 ©ffr^Sflfl-i 4 ifi 7 -f if f -f > J: 

osftsns. (d) tc^-r.fc'jcc, ^o^-f 3 

> 7 y +> 4 $ n/c jfi«©'W*' s * - >1 2 ±tc 
tt. iS«;K©»K«W±1 ! *5*sRSItttcKW6n4. c© 
t£. ( e ) ICttT J: 9 tc, $tt£t±tt 5 ©rt 0B4 SM> 4 
£ -5 K{&ttg©i£tt#t±tt 6 i)m% 3^4.. SEttMitt* 
5«»*5K"C*afc*>. r£ftfflfc«JT4C £} 

«W±tt 5 ©rtffl>JtC(SMS©»Ifttt4jt« 6 =S:?tiA-!rn 
4. 

[0 00 9] C ') OXfmUdtBW^ v *—5?«. V 

X -j V f&ffJf* 1 ©(OTCcSil* VX l» 42l{*'' { * - >JB 
2 ^rffllK ti/v/cSP 8 tc J: 9 «A,fc8lrcf 4 C £ tc «fc *) 
'UfrtlZ. V?*?? >7\m& 1 ©tttU L-Ctt. 

#'J7^.-U>XJWVv K (PPS) . # 
y.x-f-JV-Y 5 H (PE I ) ^£'*s*4- S/c. 



1 1 -238 83 0 
[0010] ffi^«±f^5 . 6 tc«, i##J/»*4l> 

svr. s-r> (a) icjjvr ,t^«:. wjntc^-r4¥ 

ffi. T^t)^V^©<liS4ml a. lb*WT4J:^lC 
■c. (b) tt7F-r«fc5K:. 9&tM#\<D0.m 

->B2%^-r4o •f?**? ?m&&\<i>§M<om 

(*y^->(12«. -7'y > hgffi7±©5iH*A5 ! ->fc: 

[0 0 1 \]&Z\Z75**vZ&&#KMfc>**--~*' 
^^4(6©^**^".*^. (a)tc*"TJ:^ 
tc. ffliM«:v^«©««4ffl 1 a. l b*wr4J;e'K:^ 

( b ) iCn^-tX *> tc. X 'JffLBW 1 ©±Tlffl £ 
IBiJ®©^®Ksgmil9>&)fJl?S;T4. oii-C. (c) IC^ 

HtSM^l 0a*^RJE3nSJ:5K:S8EW»*l»*0. 

^(cattai»*i»*-r4. u±tccky> Hi© (a) ic 

^bfc^tK©?*-?*^ ' ff&WM 1 * s ^fiS"^"4. 
[0 0 12] a2RC/E13tC* < }W4¥{*-'^i I ->I12© 

&nfs mm) ©5 5*-h-c*-»rtJ:«.» 
«. ^£mtt^-x h*^fii-!r4#i*> jfln^fttt©-^ 

XU-lf) ?rfflt-i-C^JS-r4^?£^i-c4>J:t»„ 
[00 13] H4 f-^t^RHft©^^^' 4 ' 
ft&BfcZTTi?. ? '■> 1 ©a*ffi© l *4feSI5 

Ktt^ f 1 0 a **WE«S*i. C ©ES2*»6* 

|5^(D»{*^- £->IS2 ^fii&d«ic}at) t 4 J: -5 tcjfJia $ 
nr^4. c©ii*^ - ^->®2«, 
40 ft 1 ©ffiWcgSW 6 n/c V :?tR©f£$4ffi la. lb ©* 

[0014)15 li^^iclf; 4*351*^ ■» !r-S/©Sa 
m>m<Dn 2 ©*Jt©»»«:^-S-. **Jfi©*»Kfc l» 

•c«. 9 fEWBttl**. fi#f^'3*M 

tS^-x. o$ 0 =F 9 1 0 a ©gp^tcm 

ffil 1 (EiHtJJjnXK:^) UfciC5K»l*i* 

4. DDgPl ltt. *5»f*5 t 9^3©ff*«flE©S3«:W 
b"Cl^4. (a ) ©«t9tCCflgPl 1 * s ffM3*l/c^'->X 
f- » 5> J5ff5<$ 1 tcM L/. ( b ) © J: ^ K . DaSB M l*3tC 
so *i^-;7-3*5Sisn?,.. out, ( c ) :ctn?£ 



(4) «H¥ 1 1-2 38 83 0 

5 6 
5tt, DSpB 1 l©^8IHcf4BT*Stt>**->B2£, **^dr->4«ws^t»»^©U^ 

^f*^7 7 # 3±coffiSg|5<t^^4T^^^#>r^ (e ) ic^Tcfc^CC, H 3 a (*zSf*^?:7'*§ 

C<0«, 010(d), (e) CCinlfcJ: IIM4I1 0 aCcffl^) tl/^X h 1 3 b 
5tc. *»»*9^ , 3©±«a6MI»«'C«±Stift. H 0 b fc*BS> £5$T 0 HK. ( f ) <DJ:5fc. U 

tc, H 1 © ( f ) ©<fc Mc, y'V ^YWRl^OWkifi «H3a, 13 bfiJUi-OSP^tcJRWBfBfto* 1 4 

fftoft*. 4fl^T«fc>i*->B2*J&fi«-S. ^^t, U^* 

[0 0 1 5] H6«*»WtCffii¥3)|ft^^^-^fl[)» H3a. 1 3 b*WJ«l/fcfft. ( g ) ©£ SM* 

Ji*ffi©Wf*^3r->OJKSCE8*S"r. **\ (a) ^*~>B2Kl«Ba^*ftllHH£ Ell© (a) &Ctjs 

tasif^-rs. (b)©<t^tc, 79x??»dt» too 1 6] MSfiSAtf>^# 1 4<onmi5^^^ 

f*l ©SlBfctMtU (c) ©JcOtc, fflftffi&c#>o£ ?Sir&<t x felT©fflRR©<lS«)B«>-5#?Rw:«iRL, A© 

SL (d) CD±9K> «*atXU^h?l«t1fl\ 

SKBtlH • E*Wtt 10g/l 

xf-bV^TSl/QiMI 30g/l 

U>^'J3-^ (MwBOO) —0. 8g/l 

2, 2' -^try^t/ 3 0m 1/1 

3 7 "/o^AT^ft K 3ml/l 

pH <*ttit^ h yjArms) 12. 5 

fflL& 7 0'C 

^UT, tH*-p*©±tC«0E«>o*iL/T % ffSBum [ 0 0 1 9 ] m 1 0 ^ v *iafl${*©Mffi©fi!l© 

<D~?>r)lib-o$±, 5 *iin©£«>o#«:Stt JRttW****". ±tZ9Zt&<DBmcte\,*Xte. V^tt©ffl 

fc. Mil a, 1 h<D&ifjkVtc& % HI 0© 

[0 0 17] H7^^CC(^^>^{*^*^^--^©$I{ ■ (a) , (b) ©£ 0 frc^ »; > h StR^©SI§6ffiCc*J L 

^7?^©^f*^*^-->©ft!i©Jf5lSXS^*-r„ C©M5t TrtlpJ#©«#4ffi 1 8*$, «:A,/c6B (BlO(f) ) 4 

Xli© (a) - (c) \* % H6© (a) - (c) <hH3D JK/S'T* S8tt«:»R?tifc»ttr*ot t> J:^. $ 

■C*^©-Ctftfl8Sr«B8-r4« ( d ) -C±ffiH:Jffi«JBfBa& /c, (c)©J:9K, t2A,/cSR8 fcl^©SB»^*BBSB 1 

1 5£*fcT., ^C^-C, *WB»?IB«>o* 1 5©±ffiK 9 43rL>Tl»T&J:l\ J Stem, (d) ©£*>tc, fflffi 

i/^h i 3^^?»j-r*. iWc. (e) tc^r«fcoic 30 ©^f**no©ffi«n2 0«:wrsjBt»;r*-3Tfcj: 

ftRO'U^X h*W**lTl*. (f) ttTjrrcfc^C, ^i* [002 01 B1 1 (a) «**IH*c«&*aW»^<v * 

A£->g|5#tC©^U^;* !• 1 3 a. 13b^1'., C -^©fl&©«flEW£**\ ±55&^I6©JI?».CC*$1>T 

©t£, (*> K^iTcfc^C. fiiliife-^] fj^JSUl C^nt7-v^^^^JS^f*©(BJffi©±E*^l*^ 

lti>&^#£:c 9^>^uri&*u mcc. (h) © u> i-*sccaffirssp»^«^ffi4WL/-T:i^c©tc*f 

£*>tC, U^H3a, 1 3 bfcftffirra.. S^tC, U fl(JB 1>TI>&„ Ofc#^T, z»fl^ 

( i ) ©J^fc. 1 5 (2) *c«««t>^ *->12tt "3" ©^©(Wffl^^W-r^ct^CC^ 

[ 0 0 1 8 ] BI8«*^tC«4^^^^ v !?mZ&<D 40 [0 02 1 ) 1 1 1 (b) Ml 1 ( a ) ©KJfJT'* 
x * v ^JSJFJte 1 ©JSffl ( V y > h 5 . x 9 VJ&Bfo 1 « JS ® jsf {pjj « A, ^ 

^i©IHK^D4ffiMtC<tt)tt«^»*Mtotey. « [0 02 2] 

»H 8 ©DO dan 6*@IS^'*->tCffll^cWC*S B M* y {r-^tcj:nK, v ^lS^ft©iJffi^, — 

( a ) tt^RHtOEaoap 1 6 a ©R ( b ) m£&(OW 7 ^»BB«CC«»U, flk^^y > h»«^© 

ifbSPl 6 b©i?i], ( c ) lzm*<DUmhUl 6 c©R SUIefflCcS-feJ: 5(c3Jf*^"^->B4t8!W. y'tgM 

(d ) tt*E»©iaOW 1 B dOW-CAO, *ti*tiCDjfe SSiijg(c^(*^ ^ 7*i£«U Ch4«IEi^*-> 



(5) 



X, HBES. }*IHIHi-«Mlfti*(DiWi*. WBfctt 

^-^raX b£iS< tcSCi fettle 
[0 02 3] #«H©**flwt? ^r-^cDSiii^ffiCCcfc 

***l/T^Bttlll»*lfc*U. F#KW6> 

Bu^ h*|»*T5X«*£tr*fficc0fc<Dt\ am 
QigftS • Hit. BUHttlX. flMHffiffi. »IBffB ■ 

- KW»©WK^XRtfd6tfflnX4>^B«:tt2)^ 

inn **iw<D*»*^- ^ * - ^<ds* jft^aoa 1 © 
#*fc**-rxeiHr**. * 
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[S3] ^9X*»^tiW<*«:»*P<*->*»*J"* 
©ffi© W«r X«B "C* 4 . 

[04) »#^jr->tjBflta©^ , 9x^y zmMz 
Hjg(D^^«:*-rxgia-c*5. 

HB"C*6. 

[07] *^6c^4^(*^^->^^ > ff^X!14:^ 
TX«B"C*&. 

TjEBBT**. 

[09] B8(DEflCiSIJ<Dl*tlfl*7nTKffill"C*4. 
[ill] #*w«:i»4¥ai*^3'^--^©flh«>»*« 

1 

1 a, 1 b V^«Offi$4ffi 
2, 17 W** — >B 

4 

5 lBtttta>iB[«tt±» 

7 :/"J>H 

8 UX/cSS 

9 ^mn 

10a * ? 7 1 
10b ^*->^§ 
1 1 DQ» 

12 #)o£fli$ 

13 l/y^l' 



[02] 



[03] 



14, 15 *R*MSffl#>-3* 

16, 16a, 16b, 16c, 1 6 d 

18,20 mm 



was* 



(b) 



^} .100 (b) 

\» 1 



(C) 



0 



100 




fob i 



(G) 1 1 -238 830 



[01] [04] 
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